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"^g apparatus and plating liquid removing method 



(54) 

(57) A plating apparatus and a plating liquid remov- 
ng method removes a plating liquid remaining on the 
Srate-contacUng portion or ftsvicinftyo^^^^^^^^^ 
holding member. The plating apparatus comprising a 
head having a rotatable housing provided with a sub- 



strate holding member for holding a substrate, a plaUng 
process container, disposed below said head, for hoteh 
inq aplating liquid therein, and a plating liquid removing 
Sanismforremovingapiating liquid remain^on 
substrate-contactingportionoritsvicinrtyatana^^^^ 
cumferential edge of said substrate holding member. 



FIG. 4 




Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 



tOOOl] The present invention relates to a platino ao 
paratusandaplatingliquid removing methodSmore 
part,cuIarlytoaplating apparatus usefulforfilingam^^^^ 
al such as copper into recesses for Interconn^s 

omied on a semiconductor substrate and a meZdtr 
oS ' 'i'"' ''''' ^""^'"'"9 on the suZJZ 

contacting portion or its vicinity of a substrate holdinc 

member for use in the plating Apparatus 

Description of the Related Art: 

on a surface of a semiconductor substrate The hiaher 
urthr'"'^ °" semiconductor sul trate re 

there has been proposed a method comprisina olatlnn 
fo,^ r.°' ' ^"'^^"'^ ♦° -terconnlct patSms 

J«l ^ ^l^^^^- P^^-^ess, and the like 

meiTlT '''1°' when a 

meta l ie layer on a substrate is fomied of copper or cop- 

me substrate, the CVD process requires hiqh cost and 

lafo"eME'^r'° '''' '^^'^ °f 'he patten, s 

larger than the width), then it is difficult to fill the inTe 

tenng process. Therefore, the aforementioned platino 
method is most effective to fill Interconnect patTems 
OM, ' tLT'''' copper or copper alloy. ' 
10004] There are various methods for platino a sur 

face Of a semiconductor substrate With coXr Fo^^^^^ 
ample ,n a cup-type plating method, a dip type pXg 

method.orthelike.aplating tank always holSTaSS 
in anoth'e 7''''^'' '''''' Plating liq id 

ainer. Further, m an electrolytic plating method an elec- 

OntrorH"""^"*" ^""^'^ P'«»« « "Stmte 
On the other hand, in an eiectroless plating method an 

electnc potential dWerence IS not appV ' ^ 
[0005] In cup-type plating apparatuses, a substrate is 
held by a substrate holding member with the peroral 
edge and the back surface of the substrate beina 
sealed, and plating is performed by contaSCthe « 
posedfrontsurfaceofthesubstmteUaSgTqut 
After the plating treatment, the plating liquid is Hk3v to 

Of thesubstrate holding member. The remaining ^ 
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5 p)006] A method has been developed for removina 
uchapia^^^^^^^^^ 

-ng portion or its vicinity of a substrate holding member 
According to this method, a plating liquid removrng d^ 

to move r« w ^ ' ' "^'"^ 
to rnove in a circumferential direction along the sub- 
strate-contacting portion or its vicinity of a substrate 
holding member so as to remove by absorption or su^ 

tacting portion or its vicinity. 

10007] The above conventional plating apparatuses 
rra7ks° Trr'*'°'^' have^hMo^ng 
sinn?H ; J "">'e"«onal apparatuses Is so de 
signed that the substrate holding member is fixed st^ 

watenng (spin-drying) of the plating liquid remaining on 

^5 JouiH t n ' ^'"'^ ' '^^9^ c' P'at ng 
I ou d "^^^^^^toconducttheplating 
iquid removing operation for every plating treafrnent 

a considerably long time. Furthennore. the removal of 



SUMMARY OF THE INVENTION 



S?h K '^^ P'^'®"' been made in view 

a obifct":?"'"'"'"^''^^^'^^^'^^"- '^'-^^t^^^^^^^^^^ 
an object of the present invention to provide a platinq 
apparatus and a plating liquid removing method S 
can easily and quickly remove the plating llqukJ remarn 
^0 ing on the substrate-contacting portion ? rvicTZ of" 
asub^rateholdingmember.andwhlchenrbl^^^^^^^ 

foSrr""""^"^^"^^"'-"™''-^p- 

45 ^''^°'*"9*°^«'«'aspectofthepresentinven- 
a head " ' '"^""^ ^PP«^«»"' ^omp feinj- 

strate hot'"' " 'I''""" P^^^'^^'^ "'^th « sub 

strata holding member for holding a substrate- a olatlnn 

» me?hanfem f„? ^ ^'"^'"9 "''"''^ ^«"'°^*ng 

subsIratl T . plating liquid remaining on a 

substrate-contacting portion or its vtelnity at an inner cir 

[0010] The above apparatus can effectively remove 
« ICT"'' ""^'"'"^ °" substrateSntZ" 
tCubsilTr''''''""'''^''*^'^^'^"*^ 
thLr^hf , '°'*='b'y- ■"'is can avoid 

ttie problem of particlegeneration that would be caused 
by an unremoved plating liquid when it is dried A pos 
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sible dissolution of the seed layer of ^^-^-l'^X6 
by the unremoved plating liqu.d can a be avoided. 
Further, the above apparatus. "h.ch a lows e ^"^^^ 
strate holding memberto rotate, makes 'tposs'bieto re^ 
Tv^ lating.iquidand,inadditlon,elim^^^^^^^^^^^ 
to rotate the plating liquid removing ^^'^^^"^ 
room in a preferred aspect of the invention thep at 
Sg lquid .^moving mechanism has a plating qmd su - 
Z noz^le which can move Close to the subsu^^^^^^^^^ 
tLlnq portion at the inner circumferential edge of he 
S^holding member and sucks the pla^^ng 
remaining on the substrate-contacting portion or its vi 

mt] The plating liquid suction nozzle may have a" 
rcshUextendingalongthesubsUate-contec^^ng^^^^^^ 
tion ofThe substrate holding member, and may be^ 
sianed to be movable in vertical and horizontal du^ 
tions The use of such a suction nozzle can carry out the 
Jemova^ of the remaining plating liquid on the substra^e- 
SSng portion orrtsvicinityefficient^inashorttirn^^ 

member tSerebycleaning the substrate-contactmgpor- 

Ton oMte v^wj. Further, the plating liquid remaining 
Tthe rs'Lt^^ontacting portion or its vicinij, . su^^^ 

ton removed, together with the cleaning liquid, by the 
7tiSSuc?onnozzle.Thiscanpreventthe plating 
C f m remaining in the Inside of the plating qu-d 
suction nozzle and clogging the nozzle when the liquid 

fmlt According to a second aspect of this invention. 
Ss pS^lded a plating apparatus, composing: a 

sealing member being made ofahlghly water-repellent 

Wfth this construction, the sealing member 
Which is to be contacted with the substrate, is made of 
Tht water-repellent material. This can reduce h 
amount of the plating liquid that remains on the surf ace 
oUhe sealing member. Silicone rubbers may be used 
i the hS J water-repellent material. Ordinary silicone 
Jhfr however have a poor durability. In orderto en- 

hS'ari^g strength silicone rubber havng en- 



hanced tensile strength. The use of the specific mbber 
provides a sealing member having both a good sealing 
nrooertv and a high durability. 
00 71 Alrdin'g to a third aspect o. this inven.on^ 
5 here is provided a plating ^P^'^'^%^°ZZ sJ- 
head having a rotatable housing provided with a sub 
strate hig member for holding a substrate; a plating 
nroc^icontainer. disposedbelow the head, forholding 
TpSg Sd therein; and a plating liquid removing 
,0 meSsm Tor removing a plating liquid remaining on a 
rbsXcontactlngportionoritsvicln^^^^^ 
cumferential edge of the substrate ho dmg rnembe^ 
wherein the substrate holding member is P^ov^de^ wtth 
rsealing member for sealing an °"ter penphe^l edge 
,5 of the substrate, the sealing member being made of a 
highly water-repellent matenal. invention 
[0018] According to a forth aspect of this .nven«on 
here is provided a plating ^P«^«»"^' ^'"P^TL 
held having a rotatable housing provided with a sub- 
.0 tra?e hSg member for holding a substmte; and a 

"wttS this construction, the specific configure 
on ! the sealing member at the s"bstrate^onta^mg 
30 portion can enhance the rigidly of th. s"^ ^^^^^^^^^^ 
Ltina portion, and furthemiore. can make the plating 
; eLnontheinnerside^^ 
lwingtheplatingliquidtoflowtotheouters^de(e^^^^^ 

trical contact side). This ^'^^"^^^'"^'^Xts^^^ 
35 Diating liquid, ifflowedintotheouterside.wouldnotsut 
toenSy be suction-removed and would still remain^ 
pS7 According to a fifth aspect of th^ i— n^ 

rsrl-ntactlngportionoritsvfcinr^^^^^^^^ 
.5 cumferential edge of the substrate hoW^O m^^ej 
wherein the substrate holding member « P"«"^f^ 
a sealing member for sealing an outer Peripheral ^ge 
of S ubstrate,thesealingmemberhav>ngas^^^^^^^^ 
contacting portion whtehteinashapeofasp.re,.ncross 

so section, with a flat top surface. ,,.=^™tion 
mo211 According to a sixth aspect of this invention 
CspfrdedaUhodforremovingaplatinghquKi 
remaining on a substrate^ntacting portion or Its v«.n- 
Zulnercitcumferentialedgeof^ 
« rr;.b:;Lho,dingasubstrate,compri.ng^^^^^^^^^^ 
substrate holding member to remove ^he P^^^9^Nu.d 
from the substrate hoWing member; and s"d^^^ng the 
pte«ngliquidrema.ningonthesubstrate<ontactin^ 
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str?e ho dL f "f'"^ the sub- 

strate nolding member is rotated 

holding memberfor hoiding^Tubst^te ll^^^^^^^ 

strate holding member, the plating liquid sucking merS 
TeZ::ZTT '''' °^ ^'^^ -bstrate hoi;* 

strate holding member in such a state that the ointin« 
;ng member, while the substrate holding mer^Sr 

;Hea...^nyinrS~ 
embod.ments of ,he present invention by w^y Kxam 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] 

FIGS. 1A through 1C are cross-sectional views 
Showing an example of a plating process itSg 
the plating apparatus according to the present in 

f f ^ '^°*'"9 « '«y°"t Of a plating 

PIG. 4 IS a cross-sectional view showina a whote 

^ra"!''''""^""'*^"''^"--'^^^^^^^^^^ 
ess in a plating apparatus shown in FIG 2- 

P atmg liquid ,n a plating apparatus shown in FiG 2 

structure of the plating unit at the time of non-platlna 
P«=ess(at the time of transfer ofasubstrate ' 
FIG 7 is a cross-sectlonal view showing a whole 

struc^re Of the Plating unft at the time Of m^te 

FIG. 8 is a cross-sectional view explanatory of a re- 
lationship among a housing, a presslna Z InH^ 
substrate at the time or traLr^Ta X^^^^^^^^^ 

FIGS rtrT'''"''°"'"9^P«rt°''^'G-8; 
30 r ; °^ 1 °D schematic views ex 

P^mg process and at the time of non-plating proc 

FIG. 11 isanenlargedcross-sectionalviewshowinq 
35 I mechanism in the plating unit- ^ 

FIG 12 IS a cross-sectional view showing a feedina 
contact (probe) in the plating unit; ^ 
FIG 13 is a plan view showing a plating liquid re- 
moving mechanism In the plating un«; ' ' 

40 ^ ^"^ "'^ ^^°w'"9 the plating liquid re- 

moving mechanism shown in FIG 13- 
Fia 15 IS a perspective view of the main portion of 
a plating liquid removing mechanism. 

al^ewl'ofSrm'''''''^''"''^^^'^ 
« F GS 17A r„.^^n °^ « ^^^""9 ^^mber; 

inXreTar^^^^-^'-^^^^^^^ 
FIG. 18 is a graph showing the change in contact 
angle for fluorine rubber- and silicone rubbe °8S 

erence to the accompanying drawings. 
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r00281 Aplatingapparatusaccordingtoernbodiments 

Sprese'ntin^enL . used for plating asurmceo 

a semiconductor substrate with copper, tor thereby 

LnuTLring semiconductor ^^f^J^^^^^^^^, 
connects havingacopper layer areforrned^h-spm 

pracess will be described below with reference to FIGS. 
J^oTtlwn in FIG. 1A. an insulating fi.m2^^ 
aoTis deposfted over a conductive layer 1a on a sem _ 
fconductor'base 1 having serniconductor dev«es^ and 
hen a contact hole 3 and a trench 4 or ^"^^^^^^ 
are forrr^ed by lithography and etchmg f<^^ '^ 
barrier layer 5 rr^ade of T,N or the like .s formed onthe 
fns la ingfilm2,andacopperseedlayer7asane^nc 

supply layer for an electrolytic plating .s tom,ed on the 
barrier layer 5 by sputtering or the like 

ro0301 Subsequently, as shown in FIG. 1 B. a 
TallteW^splatedwfthcopper.Hencetheco^^^ 

Lt holes and the trench 4 on the semiconductor base 
"SefiL with copper, andacopperlayere.o^ 
on the insulating film 2. Thereafter, the copper layer 6 
"nJl^insliating'tilm^is removed by c^^^^^^^^ 
ical Dolishing (CMP) so that the surface of the copper 
Sire fid in the contact hole 3 and the trench 4 ^ 

aonaratus is disposed in a rectangular facility 10. ana s 
SSed so as to plate a semteonductor substrate 
JhtppercoluouWThef^^^^ ^^.^^^ 
wa X dividing the facility 10 into a plating se,.,on 
T2 and a clean s^ion 13. Air can individually be sup- 
^L'ntLtexhaustedfromeachoftheplaUn^^ 
?2 and the clean section 13. The partition wall 11 has a 
Srernotshown)capableofopeningandc^^^^^^^^^ 
pressureofthecleansection13islowerthantheatrnos 
phertepressureandhigherthanthepressureotheplE^- 
S-^n 12. This can prevent the air in the clean sec- 
rmomflowingoutofthefacilKylOa^^^^^^^^ 
the air in the plating section 12 from flowing into the 

^SCheLnsectionlS.thereareprovide^^^^^^ 

^rdrngunlt16hascleaningriquidsupplynozztesor 

suDDirq uttrapure water to both surfaces of a^sub- 
suSX^sthesubstrateatahlghspeedtodewa- 

'Z^rothrU in the platingsecUon 12, 
Te^lre Providi two pre-treatment units 21 for pre- 



a "aces downwardly, and two first sub^^^^^^^^^^^^^^^^ 
23b for holding a substrate P'^c^^Jhereo^Furthen a 

rotatable mobile-type i^^^tisl^dl^^^^^^ 
robot) 24 for transferring a substrate is provided in the 

,0 Prt;reLnsection13,thereareprovided^«o 
&1 Squid cleaning units 25 for cleaning a plated 
suSe with Chemical liquid, and second subs^a^e 
steSTaea, 26b disposed between the chemical liquid 
c eanfng units 25 and the cleaning and drying unrts 16. 
,5 A roSle fixed-type third transfer device (tetre^ml ro- 
bot) 27 for transferring a substrate is provided between 
the two chemical liquid cleaning units 25. 
00351 one of the first substrate stage 23b and the 

stege 23b and the second substrate stage 26b has an 
inverter 20 for inverting a substrate. 
S] Thus, the first transfer device 17 transfers a 
Ste between the substrate cassettes p-ac^ - 
.5 thecassettestages15,thecleaningandd^^^^^^^^^ 
and the second substrate stages 26a, 26b^ The secor^ 
tr;nsferdevice24transfersasubstratebetwee^^^^^^ 
substrate stages 23a, 23b. the P^e-treatment unrts 21 
and he plating units 22. The third transfer dev.ee 27 
30 ranrrs'asubltratebetweentheflrstsubstr^^^^^^^^^ 
23a 23b, the chemical liquid cleaning units 25. and the 

d lino a wTsubstrate. Each of the transfer devices 24 
h«Lo recess-type hands, which are used for 

radngtwts^^^ 
40 Jfces are not limited to those types described above^ 
m in the present embodiment, the plating appa 
Comprises the Chemical liquid clean,ngun.ts25fo^ 
S^aning a surface of a substrate with chemical liquid 
such Ls d'" - hydrofluoric acid or hydrogen peroxide^f 
« trn'necessa^tocleanapiatedsubstra^^^^^^^ 
ical liquid, the chemical liquid cleaning units 25 a e not 
" i?ed. in this case, the first transfer devcem^^^^^^ 
rsasubstratebetweenthesubstratecassettespl^^^^ 
onthecassette stages 15. the cleanmg Jnr "J J 
50 16. and the first substrate stages 23«;f^^. jf^^^^J',', 
pense with the third transfer device 27 and the seconfl 
substrate stages 26a, 26b. c.,h«ttrate in 

raoasi Next, the processing flow of the substrate in 
rolnrwaratusaccordingtothepresentembodi- 

« S^b^Sescribed below. The s« 

-„™r.nHflted in the substrate cassette in such a s»ie 

semiconductor devices are fomied. i.e.. sunace 
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and then the liquid on the substrate is removed bv 
onds„bst^,e stage 26b by the third transfer del^^^^ 

unlB 26.Al.rgepaftMthe supplied clean si, fe,.f,7 3 
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^5 J^"!';;^P^^«"^°ftheplatmgsection 12iscontrS 
so as to be lower than the pressure o, the clean sSon 



^^"""^ ^ part of the platinq unlt22 

p£r»ir;rsr.i-re:.r^^ 

Kind SrdT°" ^««"y 
-re provided on the inner circumferential wall of the olat 

^n above the anode 48 within the plating cha^beMg 
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KL pot?s 57?or w«hdrawing the plajng h 

Ea wLded atthe upper end of the platmg container 50^ 
fIs the p ating container 50 has third piatmg K,u.d 
rha:gep:rts120tordischargi^^^^^^^ 
fore overflowing the weir member 58. The P'^ '"9 H 
w fch has flowed through the second plating qu.d d,s^ 
Tharqe ports 59 and the third plating liquid discharge 
ports 1 20 at the lower end of the plating conta me 

ports 1 20, as shown in FIGS. 1 ' 902 

^..mhPr 58 mav have, in its lower part, openings z^^ 

222»><i'.th.»dKha,9edto«.e second pl..- 

190 or alternatively as shown in FIG. 10B, the piaxing 
Lid sTised thorough the openings 222 and d.^ 
Saraedto*eexteriorthroughthesecondplat.ng liquid 
? h!rnp oorts 59 in this manner, this construction can 
eS^^ewl^^^^^^^^^ 

srrher.rro^^^^^^^^^ 

c^ing the liquid ^^^^ ^ ^^^^ 



5£-sird«r|S 

vaS/e 56 is provided in the plaUng liquid supply ppe 55 
elndTng fL the plating liquid regulating tank 40 to 
Se Plating units. This control valve 56 serves to 

„ 5issreX=^^^ 

I'^inCaldrcLerenoeelthepWlng—- 



?00551 on the other hand, the head 47 cornprises a 

" tl nTe' wall, and vertically movable 

Snghn^shtrdsubstrateholdingmember72isp^^ 
« v^da hl,owerendofthehousing70.Armg^^^^^^^^ 
«„„ mpmber 244 is mounted on the substrate hold 
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[0059J With this construction, as shown in FIG 7 

c.rcumfe,entia, surface ofthewelr^^^^^ 
raised a,T' "^^^ housing seHre 
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^„nl„,'°"'^'^"^^=^°'t^ie cover 50b ^''^P"^'*^'* 
StK ''^"•^""9 mechanisms 270 located 

in thi^ i^K circumferential direction 

fn this embodiment (see FIG. 1 3) "'rection 
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16 



the substrate^ontacting portion or its vicinity- Thte^^^^ 

shape of an arc with a central angle of e.g. aDoui 
eSnding along the substrate-contacting portion 360 a 

oissM 302a and a cleaning liquid passage 302b a™ 
f ^L^llally in parallel, extending in the long *" 

x:r,c:SJ-302.«e»*e^d«^<.* 

mo^rThe nozzle head 302 is connected>rough a 
Sock 306, to the lower end of a nozzle s"PP°f tha 

312b, to a Cleaning liquid supply source 313^ 

Ser:atarr=5 £ 



250 Therefore, the nozzle neaa ou£ « 
[OObBj P I 44 A substrate-contacting por- 

S'aXm a plane extending upwardly -m m-n^e^ 
SLmferential end surface of the ««^""9J"^,';^!1^^ 



Tst at" ontacting portion 360 and pre^^^^^^^^^^ 

contacting portion (sealing 
"fntlri ton of the substrate-contacting portion 384. 

r^g-:=»r^SS 

token off and the substrate-contacting por^.on 384. due 

" rr:iS"irrr:rr"L 
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[0073] Specifically, conventional sealinn rr,.r,.^ 
enoratlon of the water-repellency. "° 

[00741 Orriinnn, »«; . ' 
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rnnT« ^ water-repellency. 



100797 Aft«rthi? predetermined position. 
tranJ rof theS^^^^^^ '^^^^'^""S ti,e 
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20 



nr its vicinitv of the sealing member 244 is sucKea, lu 

-i„n r,f>n or its vicinity of the sealing member 244 m 
the enlite subsMle^ontaairg po» 3«">' 
substrate-contacting portion 360 ; g. 

zSc,w«'>P"t««>»IPl*™»»*"'"9''°*™" 



3 IS" AS described hereinabove, according to the 
from the scope of the appended claims. 



30 Claims 



1 . A plating apparatus, comprising: 



a head having a rotatable housing provided 
with a subst Je holding member for holding a 

fpSg'process container, disposed below 
. saStad for holding a plating liquid therein; 

rpttingliquidremovingmechanismforremov- 
frfg a pteting liquid remaining on a subsU^e- 
contalg portion or its vicinity at -"'""^^^^^^ 
cumferential edge of said substrate holding 
member. 

2 Theplatingapparatusaccordingtoclaiml.wherein 
laTd p^ting 'quid removing mechanism has a plat^ 
nTliquid suction nozzle which can move c^- ° 

' rrs^^trejUii^u^/emaln.^ 
substrate^jontaeling portion or its vicinity. 

3 -meplatingapparatusaceordingtodaim2wherein 

. I^WplatinglMdremovingmechan^ 

tTcir^urerential edge ot said substrate holding 
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s^LTJ'T ' "''"'"9 liquid toward said 
suostrate-contacting portion or its vicinity. 

4. A plating apparatus, comprising: 

a head having a rotatable housing provided ' 

rstreS^^°"'"^--^-o?'o,din^ 

saSS/rr '^'^P°««'^ below 

said head, for holding a plating liquid therein; 10 



5. A plating apparatus. oomprising: 

a head having a rotatable housing provided 
sZre;'-"'' -mberJhXa ^ 
a plating process container, disposed below 
head, for holding a Plating lUlhSn: 

StacSinn n 7 '"^''"'"3 on a substrate- 
curjjerem,al edge of said substrate holding 

provideSwS,"a2?"''*''*' ''"''"^ '"^'"''^^ ' 
penpneral edge of the substrate, said sealing mem 
berbe,ngmadeofahigh.ywater-repel.entmaS. 

5- ■^^.^P'a'fng apparatus according to claim 5 wherein 

member and ejects a cleaning liquid toward Raw 
subst,Hte.omactlngpor,ionor'its'j;S,r so 
A plating apparatus, comprising. 

a head having a rotatable housing provided 

Lf^'^l^"^^^ ffsposed below 

sa.d head, for holding a plating liquid theret 



providlSll" 2?"*^*^^^^ ^-"^ber is 

9- A plating apparatus, comprising: 

a head having a rotatable housing provided 
w-th^a^^^^^^^^^^ 

l^dTLTT '^'■^P^^^d below 

said head, for holding a Plating liquid therein 

aplatingliquldremovingmechanismforremov- 
^9 a plafng liquid remaining on a substrate- 
contacting portion or its viclnfty at an inZt 

Wherein said substrate holding member 

2 «nK t ? °" '"ove close to 

close to *^hlch can mov^ 

close to said substrate^ontacting portion at the in 
ner circumferential edge of said sL rate hoil 

sTbt;rntSr ^ ^'^^-'-^ 'S';r;'2 

suDsirate-contactlng portion or its vicinity. 

rotating said substrate holding member to re 
move the Plating liquid from'sa^s^LlTe 
holding member; and 

sucking the plating liquid remaining on said 
substrateKJontacting portion or its vicinity^ 

strate holding member is rotated. 

13. Tf-emethodforremovingaptetingllquidremalnlng 
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onasubstrate<^ontacting portion or rtsvicinrty^^ 
inner circumferential edge of a ^ubst^^^e hc^^ 
member for holding a substrate according to cia^ 
12. wherein said suclcing the plating P^'^js per- 
fomed by a plating liquid suction nozzle which can • 
'Ze Close to said substrate-contacting po^onat 
the inner circumferential edge of said substrate 
holding member. 
14. Themethodforremovingaplatlngllquidremaining 
on a substrate-contacting portion or rts vicinity at an 
inner circumferential edge of a substrate holc^ng 
member for holding a substrate according to claim 

13, further comprising a cleaning liquid mection 
nozzlewhichcanmoveclosetosaidsub^r^e-con- 
tacting portion at the inner circumferen^al edge of 
said substrate holding member and ejecte a clean- 
ing liquid toward said substrate-contacting portion 
or its vicinity. 



15. Aplating method, comprising: 

plating a substrate held by a substrate holding 
member of a rotatable housing; 
rotating said housing to remove a Plfng d 
remaining on the substrate and said substrate 
holding member; 

taking the substrate out of said housing; and 
suclcing the plating liquid remaining on a sub- 
strate-contacting portion or Its vicinily at the in- 
ner circumferential edge of the substrate hold- 
ing member, while said substrate holding mem- 
ber is rotated. 

16. Theplatingmethodaccordingtoclaim 15, wherein » 
saidsuckingtheplatlng liquid is performed by aplat- 

ing liquid suction nozzle whteh can move close t" 
said substrate-contacting portion at the inner cir- 
cumferential edge of said substrate holding mem- ^ 
ber. 

17. The plating method according to claim 16 further 
comprising a cleaning liquid injection nozzle wh ch 
canLeclosetosaidsubstrate-cont^jUngP^^^^ 
at the inner circumferential edge of said substrate 
?o!dingmemberandejectsacleaningliquidtoward 
said substrate-contacting portion or rts vicinity. 

1 8. A plating apparatus comprising: 

a head having a rotatable housing provided 
with a substrate holding member for holding a 
aplatingprocesscontainer,disposedbelowthe 
head section, for holding a plating liquid there- 
rpSitgliquldremoving mechanism for remov- 
ing a plating liquid remaining on a subsUate- 
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contacting portion or its vicinity at the Innerdr- 
cumferential edge of the substrate holding 
member; 

wherein said plating liquid removing mecha- 
nism has a plating liquid sucking member which is 
aLed to be introduced into said housing through 
an ooeninq of said opening and to move nearto sa d 
: bS'holding member, said plating liquid sue - 
0 fng member, when located so as to face said sub- 
strate holding member, sucks and removes the plat^ 
ng liquid remaining on said substrate^ont^^g 
portion or its vicinity at the inner c.rcumferen^a^ 
edge of said substrate holding member, while said 
(5 substrate holding member is rotated. 

19. Theplating apparatus accordingtodaiml^^^^^^^^^ 
in said plating liquid removing mechanism has a 
plating liquid suction nozzle which can move close 
20 iosaidsubstrate-contactingportionattheinnercir- 
cumferential edge of said substrate holding mem _ 
ber and sucks the plating liquid remaining on said 
substrate-contacting portion or its vicinity. 

^5 20. TheplatingapparatusaccordingtocIaim19 wher^ 
in s^d plating liquid removing ^^^^ 
a cleaning liquid injection nozzle which can move 
close to said substrate-contacting Port'on at the in- 
ner circumferential edge of said substrate holding 
30 member and ejects a cleaning liquid toward said 
substrate-contacting portion or its vicinity. 



21. A plating method, comprising: 



plating a substrate held by a substrate holding 
member of a rotatable housing; 
rotating said housing to remove a plating l.qu d 
remaining on the substrate and said substrate 
holding member; 

taking the substrate out of said housing through 
an opening of said opening; 
causing a plating liquid-sucking member of a 
plating liquid removing mechanism to face said 
substrate holding member by introducing said 
plating liquid removing mechanism into saw 
housing through said opening; and 
removing the plating liquid remaining on said 
substrate-contacting portion or its vicinrty at an 
inner circumferential edge of a substrate ho d- 
mg member in such a state that said plaftng I q- 
uiLucklng member faces closely said sub- 
strate holding member, while said substrate 
holding member is rotated. 

22. The plating method according to claim 21 ^wherein 
said plating liquid removing mechanism has a plat- 
fng liquid suction nozzle which can move close o 
saw substrateK^ontactlng portion at the Inner clr- 
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curtrferential edge of said substrate holding mem- 

substlt'"'^ '^"""3 '"'""^ remaining 'on Z 
substrate-contacting portion or its vicinity 

3. The plating method according to claim 22 wherein s 
sa.d Plating liquid removing mechan Jaisrhi: 
Clean ng l.qu.d njection nozzle which can move 
close to sa,d substrate-contacting portion at the in 

ZZZT^f''' '''' ^""^^^'^ -^^'^i g 

member and ejects a cleaning liquid toward said to 
substrate-contacting portion or Its vicinity. 



IS 



2S 



35 



4S 



55 



14 



EP 1179 618 A2 




EP1 179 618 A2 




16 



EP1 179618 A2 




EP1 179 618A2 




18 



EP 1 179 618 A2 




EP1 179 618A2 




EP 1 179 618 A2 




EP1 179 618 A2 




22 



EP 1 179 618 A2 



FIG. 11 




208 



EPii7geisA2 



f/G. 7 3 




EP 1 179 618 A2 



FIG, 14 




— 313 



25 



EP1 179618A2 



F/G. / S 





27 



EP1178SHA2 



384 P 




EP1 179618A2 




29 



THIS PAGE BUNK (usm, 



